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records for 1909, 1915, and 1919, and other important 1. A depression on the ocean between the Azores and 
matter for GaJveston, Tex., have been furnished by the t,he British Isles, and light northwest winds in the region 
district engineer at  Galveston, Tes. between the African coast and the depression. If the 

Automatic tide records at  Galveston for 1906, 1909, depression is int.ense, the s\dls will be correspondingly 
1916, 1917, and 1919, and important references have greater. These waves originating within the LOW require 
been furnished by the Superintendent and other officials from 2 to 5 days to reach the coast of Morocco. 
of the United States Coast and Geodetic Survey, Wash- 2. A depression moving eastward between the Azores 
in ton, D. C. ancl Port,ugal. In this case the swells are rarely large 

seports  from lighthouses in the Gulf, and the move- at  Cksablanca. They require from 24 to 48 hours to 
ment of buoys in. storms have been furnished by the reach the coast. 
Inspector of the L g h t  House District, New Orleans, La. 3. Secondary depressions arising from LOWS in the 

nort.11, moving soutliwtwd over western Europe from the 
BIBLIOQRAPHY. region of Norway and the British Isles, and giving rise to 

(Including publications not referrcd to in this paper.) depressions over the Medit.erranean. 
11. A swell is weakened or made ineffective a t  cas& 1) Cyclonic Storms in the Bay of Bengal, by John Eliot. 

Calcutta, 1900. blanca- 
(2) The Tides, by George H. Dnrwin, Cambridge, 159s. 

Chapter S. 
(4) Waves and Ripples, by J. A .  Fleming, London. 191% (-!hnpt.ers 1 

and 11. ISleS: 
(5) Modern Meteorology, by Frank Waldo, New Yolk, 1W3, 

Chapter V. 
(6) Waves of the Sea and Other Water Waves, by Vuugh:in 

Cornish, Chicago, Ill., 1910. 
(7) A Practical Manual of Tides and Waves, by W. 11. Wheeler, 

London, 1906. 
pearsonys Mapzine, jnlY, 1901, Kumatology or the Science 

of aves, by Marcus Tindall. 
(9) Nautical Msgszine, Vol. LSIV,  1895, has three papers by w. 

H. Wheeler on The Effect of a Gale Upon the Tides, on PP. 1% 
353, and 1041. 

by Col. F. V. Abbot, Effect of Storms on Tide Levels. etc., 1). 280. 
' 

(11) U. S. voast and Geodetic Survev Report for 1850,11) 271-2iP, 
h a  the follomng articles: Winds of Aibermarle Sound, discussion 
of their Effects Upon the Tides, by F. F. Pourtales. Winds in 
the Oulf of Mexico, b y  A. D. Bache. And Winds and Tides in 
Cat Island Harbor, by G. W. Dean. 

(12) U. 5. Coast and Geodetic Survey Report for 1557, p. 35-1-355, 
Winds on the Western Coast-Discussion, by A. D. d c h e .  

(13) Proceedings and Transactions of the Royal Society of Canads, 
h a  two articles by W. Bell Dawson aa follows: (a)  Meeting of May, 
1909, 3d series, Bul. 3, sec. 3, p. 179, The Effects of Wind on Cur- 
rents and Tidal Streams. ( b )  Meeting of September, 1910, 3d 
series, vol. 3, p. 8, sec. 3, Wind Disturbance. 

(14) British Association for the Advancement of Science, 1895, p. 795, 
by W. H. Wheeler, The Effects of Wind and Atmospheric Pressure 
on the Tides. 

(15) British Association for Advancement of Science, 1896, p. 503, 
by % . H. Wheeler and others, The Effect of Wind and Atmospheric 
Pressure on Tides. 

(16 Nature, vol. 56, May to October, 1897, p. 80, by F. L. Ortt, 
The Lffect of Wind and Atmospheric Pressure on Tides. 

(17) U. 5. Coast and Geodetic Survey Report for 1871, a pendir 6, 
p. 93, b Prof. William Ferrel, Meteorological Effect on fides. 

(18) The Wet Lands of Southern Louisiana and their Drain- 
age, b Charles W. Okey, Senior Drainye Engineer, Bulletin No. 655, 
U. 5. gepartment of Apcul ture ,  Waahingt.on, 1918 

(19) U. S. Monthly Weather Review, Washington, 1900, Septeni- 
ber; 1901, July; 1906, Se tember; 1909, July and Se tember; 1910, 
October; 1915, August a n 8  September; 1916. July anc7August; 1917, 
September; 1918, August; and 1919, September. 

(3) Elementary Meteorology, by Jv. &.I. Davis, B@st.on, 159.1, 1. nhen there is an mticyclone Over the region 
between the coast of Morocco ancl the depression. 

2. When the depressions pass north of the British 

3. In  the case where depressions descend upon Europe 
when passing between Norway and the British Ish. 

4. When an intense LOW with strong winds moves 
rapic]ly east\i7arcl. 

The forecasting of sffells can be either made directly at 
Casablanca by nieans of comparison of the daily wireless 
reports from Paris with those of the preceding day, or a t  
Pa&; t,he forecast itself can he forwarded to Casablanca. 

the proble'm, but that i t  is now possible to avoid such. 
catastrophes as have been experienced along the coast of 
Morocco.-C. L. M. 

(10) U. 5. Engineers Corps ProfeAonjl Me1iloin, vel. 5, 1913, The author consiclel.s that more study be g;ven 

MEAN SEA LEVEL. 
By D'A. W. THOMPSON. 

[*ktnretreprintedfromBCfenecdbstrarls 21,1919,'pp. Nov id%.] 29 1919,P.504. ArtidehNaurbAw 

The level of the sea, or more generally, the form of its 
surface, is the resultant of two kinds of forces after mere is the action 
of the sea currents and densities (intrinsic forces) ; and 
that of wind and barometric pressure (estrinsic forces). 
Witting thus summarizes the effects of the extmslc 
forces: (1) Every barometric distribution of any per- 
manency roduces a deformation of the surface of the 
sea. (2) !t'h e ascending slope so produced is not iden- 
tical in direction with the barometric gradient, but 
deviates to (3) 
The amount of slope is greater than that whch would 
correspond with the hydrostatic pressure, induced by the 
barometric distribution. nTith regard to the intrinsic 
forces we bow enougll to choose a point at sea where 
no movements are caused by the distribution of den- 
sities. This is the zero pressure level. A geodetic sur- 
face drawn through this point may be considered the 

MOROCCO. datum level. Proceeding outward from such a point, 
Witting has calculaled the hydrodynamical radient due 

ressures. He has found that levels thus calculated 
!or the Baltic area agree to a surprising closeness with 
the determinations of precise levels. 

difficulties. But assunling the coast from Wismar to 
Pillau has kept at  constant level, Witting mapped the 
changes in level in the Baltic from 1598 to 1912. Some 
minor fluctuations are relabed to seismic phenomena; 
e. g., there was an inteimption in the general upheaval 
at the time of the Scandinavian earth uake, 1904. For 

the eft'ect,s of the tides. 

rigllt in the Northern Helllis here. 

THE OF SWELLS ON THE COAST OF 

By LOUIS GAIN. 
[Abstracted from Revue g&eal des Scl-, July 1.5, 1919, pp. W l l . ]  

The great damage which was frequently wrought to 
ship ing along the coast of Morocco by great ocean swells 

studies have led him to the conclusion that these destruc- 
tive swells can be forecast from the pressure distribution 
in the portion of .the Atlantic to the east and northeast 
of Morocco. The conclusions, based 'upon the study of 
the effects of 210 low- ressure areas, are as follows: 

of- 

to densities, and added to i t  the effect o B barometric 

has f een the subject of a number of studies. The author's 

I. A swell produce i at Casablanca is' the consequence 

The question of secular changes of level is beset with 

some centuries past the elevation of t % e Fennoscandian 
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lands has gone on at  the present rate. The phenomenon 
has been ap rosimafely the same for 6,000 pears, but 
during the ironze Age and just after, it was possibly 
slower. The more ancient phenomena are difficult to 
discuss, as a damming up of tlie Baltic outlet would 
roduce results similar to act,unI Iaiicl elevation.- R'. A. 

!&hardson). 

THE WAVE-RAISING POWER OF NORTHWEST AND SOUTH 
WINDS COMPARED.' 

I recall that sailors on the Great Lakes have clainierl 
that a wind of a given velocity in winter caused a higher 

1 Cf. Febnary, 1920. iswle ~IONTIILT WEATHER REVIEW, pp. 100-101. 
- - __ - -- . --__ 

sea than a wind of the same velocity in summer. They 
attributed this to the fact that in summer the relatively 
cold water of the Lakes reduced the temperature of the 
surface air layers, producing a .  temperature inversion. 
As a result, R wind movement in the upper air layers, 
which mioht be strong at  the height of the masthead, 
would beqight at, the surface of the water. In  winter, 
on the contrary, the air is generally colder than the water 
of the Lakes, the air movement is felt down to the surface 
and causes high seas. 

Perhaps a similar esplanation may apply to the differ- 
cpce in wave-raising power of northwest and south winds, 
since in the northern hemisphere the former are apt to be 
the colder.-H. H. Ifin~bixll. 

DISCREPANCIES BETWEEN ANGSTROM AND SMITHSONIAN INSTRUMENTS. 

By (?. ci. IioBor, Director, Astrophysical Observatory. 
[Smithsonian Institution, Washington, May 3,1920.) 

In  the issue of the MONTHLY WEATHER REVIEW for that degree of clirergence from the corrected Angstrom 
Novemher, 1919, Dr. A. I<. hgstr i jm has threc papers scale, wyc ought to have equally full details of mcasure- 
of great interest. In oiic paper lie gives comparisons inents and comparisons on which tlie Aiigstrijni scale 
which must he highly gratifying to all those who are nncl comparison between it and the Smithsoniaii scale 
interested in the constancy of t>lie scalc of radiation rest. 
measurements. He shows tliitb in the sevcii years, 191 3 Espocially I would cnll atten tio!i to t,liese poitits: 
to 1918, there had occurrccl !io a.pprocinlJe change in 1. 8itic(? t,he electrical rmist.aiice of t,he Angstrom 
the Angst,rom and Smitlisoninii scnlos relat,iwly to c 4 w h  strips in the standard inst,ruments is measured. by a 
other. During this in terrnl Smit~1isoie.i oi )scrvi~s  hare potsn t,iometcr device hetween points of known distance 
made several unpuhlislietl comparisons agninst tBc npartrt it would he possil)le, by rna1ciii.g the Wheatstone's 
Standard water-flow pyrlithnieter Xo. 3, whirh also hriilge measurement of the actual resistance between the 
supported the constaircy of the Sniit,hso:iia:i s i d e  with ti!rnilnals of the Angstriim strips, to determine trhe actual 
very satisfact>ory accuracy of csl'erinieiita.t,ioii. 'l'huw we dist,aiice tllrough wliicli the heating of tlie strip occurred 
may he sure, it seems to me, t,htit no change. ill t.ho s d e s  rnt,Iier t.Iirtn t,o make an estimation with regard to that 
o:i which pyrheliomct.ric nix1 el~"ct,rubolonic!t,ric nitmure- clist,a:icr, as was c1o:ie by Dr. Angstrijm in his esperinients 
meiits have been made for mn!iy years has occurred SO which led him to t,lic coi-rectioii of 1.3 er cent.' This 
larcre as 1 per cent. 

fir. Angstriim fii.ds the Piiiit.hsoilinii scale to be 3.2 t.heory of the subject shows that if tlze difference in length 
Of this clisc.rc?pailcy, hetw&i the sun-heated aritl electrically-heated portions 

Re aclniits that, 1.8 per cotit is due to the two sn id  of t.lie st,rip should he ahore Iiis estimate of it the niagnl- 
sourc,es of error which he d i scuwd  iii R former pul)lica- tude of t,he correction woulcl very ra )idly grow. 
tion. The ot,lier 1.5 per cei:t. lit) is idi; ir t l  t.o throw upo:i 3. Since the width of the strip is on \ y 2 mm., accuracy 

t o  0.5 er cent dema!ids that tlie width should be known 
In  regard to this 1a.t.tc.r sug~:rrstlor:, I ani o ily ahle t,o to wit, P i i r i  0.01 nim. In view of tho presence of the 

the Sniit,lisonian scale. 

say tis was said in Volumo 111 of t.lir! -innale: "Tliosyst~cm pitrt,icles of platinum I)lnclc and of soot required for 
which we call ' Siiiithso!~inn Ri+;+;nil Tyrht!linnictry of t)ltx(.keniilg the stril>s, is it possible to define the edges of 
191:j' rests on 72 conilmk) ' s  o,: 30 differo:it. days of the strips t,o witliio this clewee of accurac 1 Dr. Bnut 

ciit dimensio!is awl ',7 widely cli9orc.it principles of m m -  st,ates with regttrd to this point: "Since the coating with 
uremeut, all i:apalrlc of recnr1xi::g a :d  iiitmurii.tg witbill 1snipl)lack lcnves the edges a trifle rough, an error of 
1 per ceilt test, qun::tities of Iieut.. n id d l  closaly ilpl>rc)?i- 0.01 nini. in measures of the width evidently caii not be 
mating to the ' a!)solutely hitwli Iwdy.' The 72 compn.ri- nroided, which in the width of the strips hcre used may 
soiis, 40 s t  Wtw1iii:gto:i. 32 nt Mount Wilson, wore niiiilc make an error of 0.5 per ceiit in the final value.'' 
in 6 grou s. Tho iiiasiniuin c1iviqo:ice of tdie nicail 3. Although the measurements of Kurlbanm indicate 
results of t R ese groups is 1 pe.!r co.it. H~MT! it is I)c.lit?vetl that the effcct of introducing the heat at  the front of 
that the mean result, of all t.he comptiriso:-s made uticler t.hP strip when hoatcd bv the sun, 11s against introducing 
such diverse rircunistniicos must. be wit,hiii 0.5 per cwt, it, throngh the boil? of the strip when heated by the cur- 
of the truth. I t  is ront., produces hut a small amount of error, is it quite 
believed that this stawlttrd srii.1~ is rt!prodiicible hy the c.ertain t,hnt the hlac.kening Dr. Kurlhaum esperbnen ted 
secondary pyrheliometers v-ibh the ~ilopteil cmsbx!i t,s with is so nearly similar to the blackenin of the Angstrom 
given to within 0.5 )er cent.." stri N that this correc.tion is as small for the An strom 

In Volume IT1 o r' t.he Aiu,als t,he det.eri~iinat,ioii of the pyrkeliometer as for the Kurlhaum metal foil? Dr. 
constants of tlze Stawlarc1 yrhc4iomet~ei.s Nos. 3, 3, wid 4, A!?gst.rom's computations lead him to admit 0.5 per cent 
arid the coniparisoiis whic s i litwe hre.1 ninde with thcm, for this effect. But tlie magnitude of it must fieyeiid 
are gircn with great. detail from pqys 53 t.o 73, so tha.t, on t.he intimacy of c,ontact between each individual 
readeis will he alilc to see €or t,liemselws at  cv-cry step strip and its hlackoning. Is t,his known to be uniform 
how far t,he claim just qiiotnrl is justifiecl. and trhat negligible opposition to the flow of heat occurs 

I t  appears to me that hefore w l ~  cun be warraiit.rtl ill  _ _ _ _ - ~ _ _ _  
adniittiilg Dr. 8i:gstrijni's suggest ion that t.he Smith- e 1 ~ ; ~ ; ~ ~ ~ ; ~ 2 t ~ i  ~p.2d;gth~~~;~,;;~ain that the ends of the strips soniaii scale is 1.5 per cent hi error because it eshihit,s 

is wry important, for he will agree that t E e mathematical 

er cent. ahore t,he Ai!gst,ram sralc. 

3 different ?ems wit11 3 sta!ld:ird p~rhnlionict.ers of diift.x.- A qstsijm,' t.hc distinguislie8 inwntor of t I? e inst,rumc?nt, 

The prohn:)le crror is (3.1 per cwt.  

: Xstrofih. JW., vel. 9, p. 336. 


